Introduction
Sore throat in children accounts for up to 7.3 million outpatient visits to the physician each year in the United States and a significant number of missed school days and parental work days. Thus, this common pediatric complaint imposes both a medical and nonmedical burden on families and society as a whole. (1) Clinicians are challenged to evaluate complaints of sore throat judiciously with careful consideration of the presenting signs and symptoms and epidemiologic factors to distinguish between patients who require further testing and antimicrobial therapy and those with benign self-limited conditions. This article reviews the common causes, clinical presentation, diagnostic evaluation, treatment, and potential complications of throat infections.
Definition and Epidemiology
The medical dictionary defines pharyngitis as "inflammation of the pharynx." Pharyngitis can be due to infectious (bacteria, viruses, and fungi) or noninfectious causes (irritants, smoking, etc.). This article will focus primarily on the infectious causes of pharyngitis.
Most infectious causes of pharyngitis are transmitted by close contact via respiratory secretions, and children serve as the major reservoir of infection. Additionally, spread of illness among family members is a frequent occurrence and family illness is an important detail to elicit in the history.
Viral infections are the most common cause of acute pharyngitis in infants and preschool-age children. Group A Streptococcus (GAS; Streptococcus pyogenes) is the most important bacterial cause of acute pharyngitis in older children. Streptococcal pharyngitis is rare before 2 to 3 years of age and has a peak incidence in school-age children between 5 and 11 years of age. Gonococcal pharyngitis occurs more frequently in adolescents and young adults, with 40% of reported cases occurring in females age 15 to 19 years. (2) Seasonality of pharyngitis depends on the cause, with most cases occurring during the respiratory disease season in the colder months; however, pharyngoconjunctival fever caused by adenovirus usually is seen in the summer. Pharyngitis caused by GAS is seen most frequently in winter and early spring.
Clinical Presentation
The presentation of pharyngitis virtually always includes sore throat, fever, and pharyngeal erythema (Fig. 1, A 
and B).
Other signs and symptoms are more variable depending on the cause. In general, sore throat in the presence of rhinitis, cough, stridor, conjunctivitis, or diarrhea is more likely to be caused by a viral infection. Conversely, the abrupt onset of fever, sore throat, headache, nausea, vomiting, abdominal pain in the absence of coryza, and cough is highly suggestive of GAS infection, the most common form of bacterial pharyngitis. GAS pharyngitis accompanied by a diffuse, erythematous rash of rough, sandpaperlike texture is called scarlet fever. This scarlatiniform rash usually blanches with pressure and concentrates along flexor creases such as the anticubital, axillary, and inguinal areas (Pastia lines). Desquamation may occur as the rash begins to fade. (3)(4)(5) Table 1 compares features of viral and GAS pharyngitis.
Differential Diagnosis
Although infections are by far the most common causes of pharyngitis in children, noninfectious causes also must be considered in the differential diagnosis of a patient presenting with sore throat (Table 2) . Noninfectious causes include irritants and noninfectious inflammatory conditions.
Etiology Adenovirus
Adenoviruses are DNA viruses whose transmission may occur by direct contact with droplets from the respiratory tract, eye, or feces. (2)(3)(4)(5)(6)(7)(8) Adenoviruses 
Enterovirus
Enteroviruses are a group of single-stranded RNA viruses whose transmission is via the fecal-oral or respiratory routes and which present most commonly in warm months. The manifestations of enteroviruses in general include fever; upper respiratory symptoms such as coryza, cough, and sore throat; gastrointestinal symptoms such as vomiting and diarrhea; and rash. Specific entities such as coxsackie virus can present with herpangina, which is characterized by pharyngeal vesicular and ulcerative lesions, or with hand-foot-mouth disease, characterized by similar vesicular lesions in the oropharynx along with a vesicular rash in the distal extremities. Tonsillar exudates are uncommon in enteroviral infection.
Herpes Simplex Virus
Herpes simplex viruses (HSVs) are double-stranded DNA viruses and are transmitted via contact with infected bodily fluids or sores in the oral or genital tract. HSV-1 is more commonly transmitted via the oral route, whereas HSV-2 is acquired primarily via sexual contact. However, HSV-2 also may present as pharyngitis after oral-genital contact. Clinical manifestations of HSV may include fever, cervical lymphadenopathy, pharyngeal erythema, and gingivostomatitis characterized by vesicular and ulcerative lesions involving the buccal mucosa and the lips, but sparing the posterior pharynx. Adolescents and adults with HSV may have mild pharyngitis without typical vesicular lesions.
Epstein-Barr Virus
Epstein-Barr virus (EBV) is a herpesvirus whose primary infection of children usually is manifested as infectious mononucleosis. Transmission usually is from close personal contact with bodily fluids, more commonly via the oral route. EBV is an insidious infection with an incubation period of 4 to 7 weeks and clinical symptoms lasting an additional 1 to 3 weeks. The clinical presentation of infectious mononucleosis includes fever, fatigue, pharyngitis, lymphadenopathy, hepatosplenomegaly, and lymphocytosis. Additionally, a rash of variable morphology may develop, especially if antibiotic therapy, particularly with a beta-lactam antibiotic such as ampicillin, is administered in the presence of EBV infection.
Group A Streptococcus
GAS is a beta-hemolytic, spherical, gram-positive bacterium transmitted via inhalation of or contact with respiratory secretions. GAS infections cause 15% to 30% of acute pharyngitis in children, peaking in those from 5 to 11 years of age. The clinical presentation of GAS pharyngitis includes sudden onset of fever, sore throat, headache, abdominal pain, nausea, and vomiting, along with the development of pharyngeal erythema with or without exudates, petechiae on the palate, and cervical lymphadenopathy. GAS infection generally is not associated with other classic upper respiratory symptoms such as rhinorrhea and cough. GAS pharyngitis with a scarlatiniform rash is caused by a strain of the bacterium that produces erythrogenic toxin. 
Neisseria gonorrhoeae
Neisseria gonorrhoeae is a gram-negative diplococcus bacteria whose transmission occurs via sexual contact. Although gonoccocal infections usually are associated with genital tract disease, the agent also may also cause pharyngitis in both males and females who engage in oral-genital sexual contact. Pharyngeal infection may be completely asymptomatic or can present with acute signs and symptoms such as fever, sore throat, pharyngeal erythema, exudate, and cervical lymphadenopathy.
Diagnosis
The main objective of the primary care physician in making the diagnosis of acute pharyngitis is distinguishing which patients have a high likelihood of having GAS infection. (3)(4) Virtually all viral throat infections are benign and self-limited in immunocompetent hosts. Therefore, patients presenting with signs and symptoms consistent with viral infection do not need to undergo diagnostic testing or be treated with antibiotics. However, because there is a degree of overlap in the presentation of viral versus bacterial pharyngitis, clinical judgment alone often is not accurate in diagnosing GAS infections and often leads to overtreatment with antimicrobial therapy. Figure 2 highlights a general plan for the diagnostic evaluation and management of pharyngitis.
The gold standard for diagnosing GAS pharyngitis continues to be the throat culture, which has a sensitivity of over 90%. Bacterial throat culture also may detect the presence of gonorrhoeae. Despite its high sensitivity, the quality of the throat culture specimen is dependent on collection and inoculation technique. Additionally, a positive throat culture for GAS does not distinguish between infection causing acute illness and colonization. Although throat culture is useful in the diagnosis of pharyngitis caused by GAS and gonorrhoeae, it is of no value in isolating the infectious agents associated with other diseases, such as otitis media, sinusitis, pneumonia, or meningitis.
The advent of rapid antigen detection tests (RADTs), however, has given clinicians an inexpensive and rapid tool to facilitate the diagnosis of GAS pharyngitis. RADTs generally have a high specificity (95% to 99%); however, their sensitivity can range anywhere from 70% to 90%. Consequently, a positive RADT result can be considered diagnostic of GAS infection, and antimicrobial therapy may be initiated without further confirmatory testing. However, because the sensitivity of RADTs is so variable, a negative RADT result does not rule out GAS infection, and a confirmatory throat culture should be sent. As with traditional throat cultures, a positive RADT result does not distinguish between acute GAS infection and a chronic carrier state. Rapid diagnostic tests for the outpatient office setting also exist for various viral pathogens. Examples include tests for respiratory syncytial virus, influenza A and B viruses, and heterophile antibody spot tests for EBV. Of note, heterophile antibody tests have a low sensitivity in young children. Therefore, children younger than 5 years of age whose clinical presentation is suggestive of EBV infection but whose heterophile antibody test is 
Treatment
Although throat infections caused by GAS are known to be self-limited even without treatment with antibiotics, there are secondary benefits to management with antimicrobials. (9) Antibiotic therapy decreases the duration of symptoms mildly, diminishes transmission, reduces the likelihood of suppurative complications such as retropharyngeal and peritonsillar abscesses, and prevents the development of acute rheumatic fever if treatment is given within 9 days of onset of illness. First-line therapy for GAS pharyngitis continues to be penicillin, which may be given as a single intramuscular dose of benzathine penicillin G 600,000 units if Ͻ27 kg (60 lb) or 1.2 million units if Ͼ27 kg (60 lb). Oral penicillin VK 250 mg twice a day if Ͻ27 kg or 500 mg twice a day if Ͼ27 kg (60 lb) for 10 days also is considered first-line therapy. Oral amoxicillin suspension is also commonly used as an alternative to oral penicillin because of its palatable taste and subsequent better compliance. Children with penicillin allergy can be treated with macrolides such as erythromycin, clarithomycin, and azithromycin (12 mg/kg per d for 5 d) as long as macrolide resistance has not been documented in the community. Cephalosporins and clindamycin are additional options if other first-line antibiotics are contraindicated. Clindamycin is effective also for the eradication of the carrier state in patients who continue to test positive for GAS despite treatment with penicillin. Patients with GAS pharyngitis are no longer considered contagious after 24 hours of antibiotic therapy.
Viral throat infections do not require antimicrobial therapy and can be treated conservatively with supportive care. Acetaminophen or ibuprofen can be used for fever and pain management. Adequate oral hydration, frequent gargling, and over-the-counter anesthetic sprays and lozenges also may relieve the sore throat. Finally, contact sports should be avoided in patients with acute EBV infection until they are recovered and have no signs of splenomegaly.
Complications
Complications of pharyngitis in children can be early, such as retropharyngeal and peritonsillar abscesses, or late, such as rheumatic fever or glomerulonephritis. Although rare, complications such as retropharyngeal and peritonsillar abscesses are serious due to their potential for respiratory compromise and diagnosis requires a high degree of suspicion from the clinician and an immediate but careful action plan. We will discuss the two more serious early complications of retropharyngeal and peritonsillar abscesses. Table 3 gives a comparative summary of the differences between retropharyngeal and peritonsillar abscesses.
Anatomic Considerations
Pediatric patients are more susceptible to acute airway compromise than adults due to specific anatomic differences. (10) Children have proportionately larger heads, more lax neck muscles, relatively larger tongues, and smaller oropharynges. The subglottic area is the narrowest segment of the pediatric airway, whereas the glottis is the narrowest in adults.
Retropharyngeal Abscess
The retropharyngeal space, under normal conditions, is sterile and contains loose connective tissue and lymph nodes that drain the nasopharynx, paranasal sinuses, middle ear, teeth, and adjacent bones. (10) Retropharyngeal abscesses are caused by infection of the retropharyngeal space due to lymphatic spread. Other rare causes include penetrating trauma, foreign body, or iatrogenic instrumentation. Retropharyngeal abscess is seen most commonly in young children (Ͻ6 y of age).
The clinical presentation of retropharyngeal abscess often is nonspecific and vague. Typically, patients start with a viral upper respiratory infection for several days. Gradual onset, over days, of fever, sore throat, and poor feeding are some of the initial presenting signs and symptoms. Neck stiffness or tenderness, due to irritation of prevertebral soft tissue, might be mistaken as meningeal signs. As symptoms progress, patients begin to show signs of extrathoracic respiratory compromise, the earliest of which is tachypnea. Drooling and stridor also are seen. Hypoxia and cyanosis are late signs and indicate impending respiratory failure. On physical examination, a retropharyngeal mass may be seen in some patients as well as tender enlarged cervical lymph nodes. It is important to note that forceful introduction of tongue depressors to try to visualize the retropharyngeal mass is strongly discouraged due to the risk of abscess rupture and secondary aspiration.
The diagnostic evaluation for suspected retropharyngeal abscess begins with an inspiratory lateral neck radiograph in full extension. An abnormally increased thickness of the prevertebral soft tissue (Fig. 3) , in the proper ear, nose, and throat disorders throat infections clinical context, strongly suggests a retropharyngeal infection with edema. The presence on lateral neck radiograph of gas or air-fluid levels in the retropharyngeal space, as well as the presence of foreign bodies, and the loss of the normal cervical lordosis are other important and supportive clues. A contrast-enhanced computed tomography (CT) scan is needed to define the precise anatomic extension and to differentiate a true abscess from retropharyngeal cellulitis (Fig. 4) . Laboratory studies are nonspecific because blood cultures are generally negative, often there is an elevated white blood cell count and the erythrocyte sedimentation rate is elevated. If surgical drainage is performed, aerobic and anaerobic cultures of the abscess material usually yield a polymicrobial flora, including Staphylococcus aureus, various Streptococcus species, and anaerobes.
The treatment of retropharyngeal abscess should start with empiric antibiotic therapy (including an antistaphylococcal antibiotic). Medical management is reportedly effective in 25% of cases (10) and requires close airway monitoring and management including otolaryngology and surgical consultation. Surgical management is reserved for cases refractory to antibiotic therapy when there is a mature abscess. Careful endotracheal intuba- ear, nose, and throat disorders throat infections tion followed by intraoral surgical drainage is the standard of care. CT-guided needle aspiration has been reported as an alternative that causes less trauma to surrounding tissue and carries the potential of avoiding general anesthesia. Regardless of the drainage mode, great care should be exercised to avoid aspiration of purulent material or infectious material into the airway.
Peritonsillar Abscess
Peritonsillar abscess is caused by an infection in the area between the palatine tonsil and its capsule. (10)(11) It is the most common deep infection of the head and neck in adults and occurs more commonly in 20 to 40 years olds than in children, with an equal incidence in males and females. Peritonsillar abscess is seen mostly in November to December and April to May, which correspond to peak incidence times for streptococcal pharyngitis. Chronic tonsillitis is a predisposing factor for peritonsillar abscess.
The clinical manifestations of peritonsillar abscess include fever, sore throat, dysphagia, muffled or "hot potato voice," trismus, referred ear pain, and odynopha- Table 4 shows the differential diagnosis of peritonsillar abscess.
Peritonsillar abscess typically is caused by a combination of aerobic and anaerobic bacteria. The most common etiologic organisms include aerobic pathogens such as pyogenes, aureus, Haemophilus influenzae, and Neisseria species, as well as anaerobic pathogens such as Fusobacterium, Peptostreptococcus, Prevotella, and Bacteroides. Bacteroides and Prevotella infections associated with human disease are polymicrobial and are pleomorphic, nonspore forming, facultative anaerobic, gram-negative bacilli. They are part of the normal flora of the mouth and gastrointestinal and female genitourinary tracts. These organisms can cause chronic sinusitis, chronic otitis media, dental infection, peritonsillar abscess, cervical adenitis, retropharyngeal space infection, aspiration pneumonia, lung abscess, empyema, and necrotizing pneumonia. They show no evidence of person-to-person transmission except in infections resulting from human bites. The diagnosis of peritonsillar abscess can be difficult to make based on clinical grounds alone because both peritonsillar abscess and peritonsillar cellulitis may have similar clinical presentations. A study (12) that reviewed ultrasonography, CT scan, and clinical diagnosis of peritonsillar infections revealed the sensitivity and the specificity of the clinical diagnosis by an otolaryngologist to be 78% and 50%, respectively, when compared with contrast-enhanced CT and intraoral ultrasonography, demonstrating that clinical impression alone is unreliable.
Several diagnostic modalities can be used to confirm clinical suspicion. Needle aspiration is the gold standard for diagnosis; however, it should be performed only by a trained physician due to serious complications such as aspiration of purulent drainage, bleeding, and carotid puncture. The aspirate should be sent for both aerobic and anaerobic cultures. Blind needle aspiration should be avoided because of pain, potential serious complications, and a false-negative rate of 10% to 24%.
Ultrasonography is the easiest and most useful tool for differentiating peritonsillar abscess from other conditions, for detecting the presence or absence of fluid in the posterior pharynx, and for making management decisions. The study can be performed either transcutaneously or intraorally, which is best done by utilizing a high frequency endocavitary probe (usually 8 to 13 MHz in frequency) after spraying the pharynx with topical anesthetic for comfort. CT with contrast (Fig. 6) or magnetic resonance imaging may be indicated if spread beyond the peritonsillar space to deeper neck tissues is suspected.
The treatment of peritonsillar abscess consists of aspiration or surgical incision and drainage and antibiotic therapy for 10 to 14 days. Most otolaryngologists consider incision and drainage to be the gold standard, although in one study, (13) no significant difference was found between needle aspiration and incision and drainage with respect to duration of symptoms or initial treatment failure. There is no evidence of benefit from tonsillectomy acutely. Tonsillectomy should be done 3 to 6 months after the occurrence of abscess in patients with recurrent tonsillitis or peritonsillar abscesses.
Antibiotic therapy should be directed toward aerobes and anaerobes. Bacteroides species of the mouth and respiratory tract are susceptible to penicillin G, ampicillin, and broad-spectrum penicillins such as ticarcillin or piperacillin, as opposed to Bacteroides species of the gastrointestinal tract, which are resistant to penicillin G but sensitive to metronidazole, chloramphenicol, and sometimes clindamycin. Clindamycin is active against virtually all mouth and respiratory tract Bacteroides and Prevotella isolates and is recommended by some experts as the drug of choice for anaerobic infections of the oral cavity and lungs. Some species of Bacteroides and almost 50% of Prevotella species produce beta-lactamase. Cefuroxime, cefotaxime, and ceftriaxone are not reliably effective. It is important to highlight that no evidence has been found for the use of oral or systemic corticosteroids.
Peritonsillar abscess has several potential complications, including airway obstruction, aspiration pneumonia or lung abscess in cases of rupture of abscess; death due to hemorrhage from erosion or septic necrosis of the carotid sheath; extension of infection into deeper neck tissues or posterior mediastinum; and postStreptococcus sequelae (glomerulonephritis, rheumatic fever) when the infection is caused by pyogenes. The overall risk of recurrence after first peritonsillar abscess is reportedly 10% to 15%.
Summary
• Based on strong research evidence, viral infections are the most common causes of acute pharyngitis in infants and preschool-age children, whereas GAS pharyngitis occurs primarily in school-age children. 
